INTRODUCTION
Yet, as important as computers are now and have been in the past, they will be even more so in the future. One of the major keys to this continued growth of computer-aided design will be rapid graphical interaction between the engineer and the computer. The idea that an engineer can enter a set of data for the system he is studying and immediately see the results of the computation displayed, not in awkward tabular arrays, but in easy-to-understand graphical form on a cathode ray tube will be of utmost importance.
The addage, &dquo;A picture is worth a thousand words&dquo; is often true in engineering. In fact, engineers often spend considerable time translating their data to graphical form to help them obtain a better intuitive feeling for the problem. With the tedium of translating data to graphical form removed, the engineer will be able to examine a much broader range of design possibilities in a shorter time and obtain a much better understanding of the system with which he is working.
With the important role that these tools will play in the future of engineering, it is extremely important that universities make their students aware of the potential role of computers and prepare their students for using computers effectively. This has been attempted in varying degrees in a number of ways at many locations, using both analog and digital approaches. A common approach to this in the control area has been to conduct a number of laboratory experiments on an analog computer. The student then gains both insight into the utility of computer simulation and an introduction to analog programming. In our case the computer is a hybrid machine, the student's attention is focused on the control problems, not on how to do the anaZog programming,.
The major difficulty with the usual analog approach is that too often the student becomes so embroiled in the mechanics of analog programming that he loses sight of, or at best gives minimal thought to, the control-engineering principles he set out to study. arrays of problem data, the 32 analog-digital conversion channels, and the 120 digital-coefficient units, which effectively act as 120 high-speed digital-toanalog converters or as analog switches. It is the use of these converters as switches as well as coefficient potentiometers which allows problems to be rapidly reconfigured to satisfy the needs of individual terminal users.
The general system programmed on the analog portion of the system is shown in Figure 2 1.
Read the configuration buttons and decode the problem number and function request. Read the parameter thumbwheels.
3.
If necessary, read the problem description from the disk (requires only an average of 50 ms).
4.
Set all 120 coefficients, thus configuring the problem as desired (due to the highspeed Digital Coefficient Units of the AD/4 this only takes a few milliseconds).
5.
Run the desired solution. Figure 5 it is evident that the thumbwheels should be set to the following values to run the first of these curves (damping ratio = 0.2).
The open-loop gain is chosen to be 1, and the solution interval is chosen to be 5 seconds.
The choice of step amplitude was made in order to make scaling easy.
Before asking for the solution, the student should lay down a coordinate system. Let us choose the one Figure   6 . Notice the number in the lower right hand corner which identifies the terminal that generated these solutions. 
